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DETAILED ACTION 

Continued Examination Under 37 CFR 1,114 

1. A request for continued examination under37 CFR 1.1 14. including the fee set forth in 37 CFR 
1 . 1 7(e). was Filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 1 7(c) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 16 January 2007 has been entered. 

Response to Arguments 

2. Applicant's arguments filed 16 January 200.7 have been fully considered but they are not 
persuasive. 

The full combination of Boyd (USPN 6, 1 66,83 1 ), Scott (USPN 6,928, 1 95 132), and Ogasawara 
(USPN 4,409,625) does teach the limitations recited in claim 1, including the limitation that each row of 
sensors is spaced apart from each other row of sensors. Said limitation was. prior to the present 
amendment, merely a statement in the preamble of the claim. Said limitation has now been incorporated 
as part of the body of the claim, and is thus addressed in the prior art. rejections below. 

Furthermore, the combination of Scott with Boyd does not render the system of Boyd 
unsatisfactory for its intended purpose since Scott is relied upon for the particular interlacing pattern 
shown therein. While Scott may require multiple scans of the document, Boyd does not. Boyd generates 
the particular disclosed scanning pattern based on the arrangement of sensor elements, and not through 
multiple scan operations. By combining Scott with Boyd, the sensor arrangements of Boyd would be 
modified so as to generate the interlacing pattern taught by Scott. 

Finally, the present amendments to the claims and the newly added claims have been fully 
considered by Examiner and are addressed below in the prior art rejections. 
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Claim Rejections - 35 (JSC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

4. Claims 1-2, 4 and 9-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Boyd 
(US Patent 6,166,831) in view of Scott (US Patent 6,928,195 132) and Ogasawara ("US Patent 
4,409,625). 

Regarding claim 1: Boyd discloses moving the motor (column 2, lines 44-46 of Boyd) during 
an exposure time (column 2, lines 52-56 of Boyd) a distance substantially equal to a width of one row of 
the sensors at a speed substantially equal to the width divided by an exposure time (figure 3 and column 
3, lines 1 6-20 of Boyd). Row 30 is read when signal A (figure 3 (54) of Boyd) is high and row 32 is read 
when signal 13 (figure 3(56) of Boyd) is high (column 3. lines 1 6-20 of Boyd). Moving cither the sensor 
or the paper in a scanner system (column 2, lines 44-46 of Boyd) inherently requires some form of motor. 
Since sensor reading is performed in equal times for each row (figure 3 of Boyd), then said motor moves 
at a constant speed. The high signal time of the waveform of either row (figure 3(54, 56) of Boyd) is the 
exposure time for the associated row. Given the very basic and well-known equation 

{speed} - {distance}/ {time} , it is therefore demonstrated that the motor moves a distance equal to a 
width of one row of the sensors at a speed equal to the width divided by an exposure time, or 

{speed} = W, /(/ 2 - /, ) = W 2 /(/ . - t 2 ) (figure 3(54,56) and column 3. lines 1 6-20 of Boyd). 

Boyd further discloses using m (m=2) rows of the sensors (figure 2(30,32) of Boyd) to scan m 
document portions (column 3, lines 1-9 of Boyd) during the exposure time (column 3, lines 16-20 of 
•Boyd). By staggering the image signals of two rows (column 3, lines 7- 1 2 of Boyd), the resolution is 
doubled (column 3, lines 11-15 of Boyd). 

Bovd does not disclose expressly that said m rows are used concurrently to scan: that each ol said 
m document portions are not adjacent to any other of said m document portions; and that each row of 
sensors is spaced apart from each other row of sensors. 

Scott discloses scanning m document portions (the individual portions of figure 4(420) of Scott), 
wherein each of said in document portions are not adjacent to any other of said m document portions 
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(figure 4(4 10); and column 4, lines 44-45 and lines 49-52 of Scotl). Each nutating position that is 
scanned (figure 4(402-408) of Scott) is interlaced with each other to produce a higher-resolution image 
(column 4. lines 44-52 of Scott). The individual document portions scanned for each nutating position 
are therefore not adjacent to any other document portions in said nutating position. 

Boyd and Scott are combinable because they are from the same field of endeavor, namely 
increasing the resolution of scanned digital image data by staggering the scanning positions. At the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to use the interlacing 
pattern'taught by Scott instead of simply staggering the pixels, as taught by Boyd. The motivation for 
doing so would have been that the interlacing procedure taught by Scott allows for a greater level of 
resolution increase (column 4, lines 40-44 of Scott). Therefore, it would have been obvious to combine 
Scott with Boyd. 

Boyd in view of Scott does not disclose expressly that said m rows are used concurrently to scan: 
and that each row of sensors is spaced apart from each other row of sensors. 

Ogasawara discloses scanning a plurality of lines of an original document concurrently (figure 3 
and column 2, lines 42-49 of Ogasawara). Bach line is scanned by an individual sensor (9 r 9<) of the set 
of sensors (column 2, lines 42-49 of Ogasawara). 

Ogasawara further discloses that each row of sensors is spaced apart from each other row of 
sensors (f igure 3 and column 2, lines 42-58 of Ogasawara). Bach element (9 r 9 5 ) can itself be considered 
an individual sensor. Each sensor (9 r 9 5 ) reads an individual line of document data (column 2. lines 42- 
58 of Ogasawara). As can be seen from figure 3 of Ogasawara, each sensor is spaced opart from each 
other sensor. 

Boyd in view of Scott is combinable with Ogasawara because they are from the same field of 
endeavor, namely digital document scanning and digital processing of the resultant digital image. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art to scan a plurality 
of lines concurrently, each with a corresponding individual sensor element, as taught by Ogasawara. each 
of said individual sensor elements respectively corresponding to each of said m rows of sensors taught by 
Boyd since each clement taught by Ogasawara scans an individual line. The motivation for doing so 
would have been to be able to skip lines that do not contain non-blank image information (column 2. lines 
49-52 of Ogasawara), thus providing greater speed of scanning and data acquisition (column I, lines 62- 
68 of Ogasawara). Furthermore, at the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to space sensor elements on each row (such as 9 r 9j) apart from each other, as 
taught by Ogasawara. In Boyd, this would result in the rows of sensor elements being spaced apart from 
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each other. Additionally. Boyd shows sensor rows offset from one another (figure 2 of Boyd), but the 
diagram is merely illustrative. The individual sensors (figure 2(35-) of Boyd) have positions of centroids 
of sensitivity (column 3. lines 1-5 of Boyd) which are themselves shown to be separate. So. the actual 
sensing is performed in the system taught by Boyd at positions which are separate from one another. 
Thus, physically separating the sensor elements merely requires that the elements be lifted so that they do 
not touch, but maintain the same positions of centroids of sensitivity. Therefore, the similarities between 
the optical properties of the system of Boyd and the physical propert ies of the system of Ogasawara 
would have suggested to one of ordinary skill in the art at the time of the invention to space the sensor 
rows of Boyd apart from one another, as per the teachings of Ogasawara. Therefore, it would have been 
obvious to combine Ogasawara with Boyd in view of Scott to obtain the invention as specified in claim I, 

Regarding claim 4: Boyd discloses processing and re-sorting a plurality of staggered image 
signals to obtain a plurality of image data (figure 5(60,62.64) and column 4. lines 7- 1 5 of Boyd). 

Regarding claims 9 and 19: Boyd discloses means for allowing a scanner to have a scan 
resolution thereof increased m times (column 3, lines 11-15 of Boyd), wherein the scanner comprises a 
motor (column 2, lines 44-46 of Boyd) and a charge coupled device(column 1. lines ! 1-12 and column 2. 
lines 42-44 of Boyd), wherein the charge coupled device comprises in rows of sensors spaced a distance 
from each other (figure 1(18) and column 2. lines 47-52 of Boyd). 

Boyd further discloses that the means for allowing a scanner to have a scan resolution increase of 
m times comprises means for moving the motor (column 2. lines 44-46 of Boyd) during an exposure time 
(column 2. lines 52-56 of Boyd) a distance substantially equal to a width of one row of the sensors at a 
speed substantially equal to the width divided by an exposure time (figure 3 and column 3. lines 16-20 of 
Boyd). Row 30 is read when signal A (figure 3(54) of Boyd) is high and row 32 is read when signal B 
(figure 3(56) of Boyd) is high (column 3, lines 16-20 of Boyd). Moving either the sensor or the paper in a 
scanner system (column 2, lines 44-46 of Boyd) inherently requires some form of motor. Since sensor 
reading is performed in equal times for each row (figure 3 of Boyd), then said motor moves at a constant 
speed. The high signal time of the waveform of cither row (figure 3(54.56) of Boyd) is the exposure time 
lb'- the associated row. Given the very basic and well-known equation {speed} = {distance]/ {time} . it is 
therefore demonstrated that the motor moves a distance equal to a width of one row of the sensors at a 
speed equal to the width divided by an exposure time, or {speed} - ^\ /{<■■, - /,) = ^z/ih (figure 3 

( 54,56) and column 3, lines 16-20 of Boyd). 

Boyd further discloses that the means for allowing a scanner to have a scan resolution increase of 
m times further includes means for using m (m=2) rows of the sensors (figure 2 (30,32) of Boyd) to scan 
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in document portions (column 3. lines 1-9 of Boyd) during the exposure time (column 3. lines 16-20 of 
Boyd). 13 v staggering the image signals of two rows (column 3, lines 7- 1 2 of Boyd), the resolution is, 
doubled (column 3, lines 11-15 of Boyd). 

Boyd does not disclose expressly that said m rows arc used concurrently to scan: and that each of 
said in document portions are not adjacent to any other of said in document portions. 

Scott discloses scanning m document portions (the individual portions of 11 g lire 4(420) of Scott), 
wherein each of said m document portions are not adjacent to any other of said m document portions 
(figure 4(410); and column 4, lines 44-45 and lines 49-52 of Scott). Bach nutating position that is 
scanned (figure 4(402-408) of Scott) is interlaced with each other to produce a higher-resolution imaiie 
(column 4, lines 44-52 of Scott). The individual document portions scanned for each nutating position 
are therefore not adjacent to any other document portions in said nutating position. 

Boyd and Scott are combinable because they are from the same field of endeavor, namely 
increasing the resolution of scanned digital image data by staggering the scanning positions. At the time . 
of the invention, it would have been obvious to a person of ordinary skill in the art to use the interlacing 
pattern taught by Scott instead of simply staggering the pixels, as taught by Boyd. The motivation for 
doing so would have been that the interlacing procedure taught by Scott allows for a greater level of 
resolution increase (column 4, lines 40-44 of Scott). Therefore, it would have been obvious to combine 
Scott with Boyd. 

Boyd in view of Scott does not disclose expressly that said m rows are used concurrently to scan. 

Ogasawara discloses scanning a plurality of lines of an original document concurrently (figure 3 
and column 2, lines 42-49 of Ogasawara). Each line is scanned by an individual element (9 r 9 5 ) of the 
sensor (column 2, lines 42-49 of Ogasawara). 

Boyd in view of Scott is combinable with Ogasawara because they are from the same field of 
endeavor, namely digital document scanning and digital processing of the resultant digital image. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art to scan a plurality 
of lines concurrently, each with a corresponding individual sensor element, as taught by Ogasawara, each 
of said individual sensor elements respectively corresponding to each of said rn rows of sensors taught by 
Boyd since each element taught by Ogasawara scans an individual line. The motivation for doing so 
would have been to be able to skip lines that do not contain non-blank image information (column 2. lines 
49-52 of Ogasawara), thus providing greater speed of scanning and data acquisition (column 1, lines 62- 
68 of Ogasawara). Therefore, it would have been obvious to combine Ogasawara with Boy d in view of 
Scott to obtain the invention, as specified in claims 9 and 19. 



Application/Control Number: 09/998,519 
Art Unit: 2625 



I 'age 7 



Further regarding claim 19: The apparatus of claim 19 is wholly embodied by the apparatus of 

claim 9. 

Regarding claims 2, 10 and 20: Boyd discloses thai the distance between row s of sensors is 
substantially equal to (x/m) + n times of the width, wherein x is a positive integer smaller than m, and n 

is an integer equal to or larger than 0 (column 3. lines 9- 1 5 of Boyd). In the system wuight by Boyd, the 
resolution is increased by a factor of two (column 3. lines 1 1-1 5 of Boyd) for two rows (column 3. lines 
7-10 of Boyd), and thus m is equal to 2, the spacing distance is one half (column 3, lines 9-12 of Boyd), 
and thus x is equal to one, which is a positive integer smaller than m. Further.. due to the compact 
staggering of the sensors (figure 2(30,32) of Boyd), n is an integer equal to 0. 

Regarding claims 11 and 13: Boyd discloses means for scanning a first portion and a second 
port ion of a document using a first row of sensors for the first document portion and a second row of 
sensors for the second document portion (figure 2(30.32) and column 3. lines 1-9 of Boyd): means for 
scanning a third portion and a fourth portion of a document using the first row of sensors for the third 
document portion and the second row of sensors for the fourth document portion (figure 2(30,32) and 
column 3. lines 1-9 of Boyd); and means for storing data from the first and second rows of sensors to 
produce image data (column 4, lines 8-13 of Boyd). Since only two rows are read at once using two rows 
of sensors (figure 2(30,32) and column 3, lines 1-9 of Boyd), the third and fourth document portions will 
be read by the first and second rows of sensors, respectively, after said first and second rows of sensors 
have finished reading the first and second document portions, respectively. 

Boyd does not disclose expressly that said scanning of a first portion and a second portion of a 
document is performed concurrently; that the first and second document portions are not adjacent to each 
other; that the first and second row of sensors are spaced apart from each other: that said scanning of a 
third portion and a fourth portion of a document is performed concurrently; and that the third and fourth 
document portions are not adjacent to each other. 

Scott discloses scanning m document portions (the individual portions of figure 4(420) of Scott), 
wherein each of said m document portions are not adjacent to any other of said m document portions 
(figure 4(4 1 0); and column 4, lines 44-45 and lines 49-52 of Scott). Each nutating position that is 
scanned (figure 4(402-408) of Scott) is interlaced with each other to produce a higher-resolution image 
(column 4. lines 44-52 of Scott). The individual document portions scanned for each nutating position 
are therefore not adjacent to any other document portions in said nutating position. 

Boyd and Scott are combinable because they are from the same field of endeavor, namely 
increasing the resolution of scanned digital image data by staggering the scanning positions. At the time 
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of the invention, it would have been obvious to a person of ordinary skill in the an to use the interlacing 
pattern taught by Scott instead of simply staggering the pixels, as taught by Boyd. By interlacing 
according to the teachings of Scott, the first and second document portions are not adjacent to each other 
and the third and fourth document portions are not immediately adjacent to each other. The motivation 
for doing so would have been that the interlacing pattern taught by Scott allows for a greater level of 
resolution increase (column 4, lines 40-44 of Scott). Therefore, it would have been obvious to combine 
Scott with Boyd. 

Scott in view of Boyd does not disclose expressly that said scanning of a first portion and a 
second portion of a document is performed concurrently; that the first and second row of sensors are 
spaced apart from each other; and that said scanning of a third portion and a fourth portion of a document 
is performed concurrently. 

Ogasawara discloses scanning a plurality of lines of an original document concurrently (figure 3 
and column 2, lines 42-49 of Ogasawara); and that each row of sensors is spaced apart from each other 
row of sensors (figure 3 and column 2, lines 42-58 of Ogasawara). Each element (9 r 9 5 ) can itself be 
considered an individual sensor. Each sensor (9,-9 5 ) reads an individual line of document data (column 2. 
lines 42-58 of Ogasawara). As can be seen from figure 3 of Ogasnw ara. each sensor is spaced apart Irom 
each other sensor. 

Bovd in view of Scott is combinable with Ogasawara because they are from the same field of 
endeavor, namely digital document scanning and digital processing of the resultant digital image. At the 
time of the invention, it would have been obvious to a person of ordinary-skill in the art to scan a plurality 
of lines concurrently, each with a corresponding individual sensor element, as taught by Ogasawara, each 
of said individual sensor elements respectively corresponding to each of said m rows of sensors taught by 
Boyd since each element taught by Ogasawara scans an indi\ idual line. Thus, said scanning of a first 
portion and a second portion of a document is performed concurrently: and said scanning of the third 
portion and the fourth portion of a document is performed concurrently. The motivation for doing so 
would have been to be able to skip lines that do not contain non-blank image information (column 2, lines 
49-52 of Ogasawara), thus providing greater speed of scanning and data acquisit ion (column I . lines 62- 
68 of Ogasawara). Furthermore, at the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to space sensor elements on each row (such as 9,-9 5 ) apart from each other, as 
taught by Ogasawara. In Boyd, this would result in the rows of sensor elements being spaced apart fiom 
each other. Additionally, Boyd shows sensor rows offset from one another (figure 2 of Boyd), but the 
diagram is merely illustrative. The individual sensors (figure 2(35) of Boyd) have positions of centroids 
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of sensitivity (column 3. lines 1-5 of Boyd) which are themselves shown to be separate. So. the actual . 
sensing is performed in the system taught by Boyd at positions which are separate from one another. 
Thus, physically separating the sensor elements merely requires that the elements be fitted so that they do 
not touch, but maintain the same positions of ccntroids of sensitivity. Therefore, the similarities between 
the optical properties of the system of Boyd and the physical properties of the system oi'Ogasawara 
would have suggested to one of ordinary skill in the ait at the time of the invention to space the sensor 
rows of Boyd apart from one another, as per the teachings of Ogasavvara. Therefore, it would have been 
obvious to combine Ogasawara with Boyd in view of Scott to obtain the invention as specified in claims 
I I and 13. 

Further regarding claim II: The apparatus of claim 1 3 performs the method of claim 11. 

Regarding claims 12 and 14: Boyd discloses that the first and second rows of sensors are 
spaced apart from each other at least a distance of one quarter of the width ofeach of the rows of sensors 
(figure 4(30b,32b) and column 2, lines 57-64 of Boyd). 

Regarding claims 15 and 17: Boyd discloses means for dividing a scanning area in to a 
plurality of scanning regions (column 2, lines 57-62 of Boyd j: means for scanning (column 2. lines -1 1-52 
of Boyd) a first portion of a first of the plurality of scanning regions (figure 4(30b) of Boyd) using a first 
array of sensors (figure 3(30) of Boyd) during a first time period (column 2, lines 52-59 of Boyd): means 
for scanning (column 2, lines 44-52 of Boyd) a second portion of said first of the plurality of scanning 
regions (figure 4(32b) of Boyd) using a second array of sensors (figure 3(32) of Boyd) during a second 
lime period (column 2, lines 52-59 of Boyd); and means for scanning (column 2, lines 44-52 of Boyd) a 
portion of a second of the plurality of scanning regions using the first array of sensors during a third lime 
period (column 2. lines 52-59 of Boyd). As the paper progresses, the first array of sensors will read 
another of the plurality of scanning regions after the second array of sensors is finished reading a previous 
one of the plurality of scanning regions. 

Boyd does not disclose expressly that said portion of another of the plurality of scanning regions 
is scanned by said first array of sensors during the second time period; that the first and second of the 
plurality of scanning regions are not adjacent to each other; and that the first and second arrays of sensors 
are spaced apart from each other. 

Scott discloses scanning a first and a second of a plurality of scanning regions (the individual 
portions of figure 4(420) of Scott), wherein said first and second of the plurality of scanning regions are 
not adjacent to each other (Figure 4 (410); and column 4. lines 44-45 and lines 49-52 of Scott). Each 
nutating position that is scanned (figure 4(402-408) of Scott) is interlaced with each other to produce a 
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higher-resolution image (column 4, lines 44-52 of Scott). The individual document port-ions scanned for 
each nutating position are therefore not adjacent to any other document portions in said nutating position. 

Boyd and Scott are combinable because they are from the same Held of endeavor, namely 
increasing the resolution of scanned digital image data by staggering the scanning positions. At the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to use the interlacing 
pattern taught by Scott instead of simply staggering the pixels, as taught by Boyd. By interlacing 
according to the teachings of Scott, the first and second of the plurality of scanning regions are not 
adjacent to each other. The motivation for doing so would. have been that the interlacing pattern taught by 
Scott allows for a greater level of resolution increase (column 4, lines 40-44 of Scott). Therefore, it 
would have been obvious to combine Scott with Boyd. 

Boyd in view of Scott does not disclose expressly that said portion of another of the plurality of 
scanning regions is scanned by said first array of sensors during the second lime period: and that the first 
and second arrays of sensors are spaced apart from each other. 

Ogasawara discloses dividing a scanning area in to a plurality of scanning regions (figure 
3(L|...L?) and column 2, lines 44-49-of Ogasawara): and scanning a plurality of scanning regions of an 
original document concurrently (figure 3 and column 2. lines 42-49 of Ogasawara). H-.ach line is scanned 
by an individual element (9|-9 5 ) of the sensor (column 2. lines 42-49 of Ogasawara). 

Ogasawara further discloses that each row of sensors is spaced apart from each other row of 
sensors (figure 3 and column 2, lines 42-58 of Ogasawara). Each element (9|-9 5 ) can itself be considered 
an individual sensor. Each sensor (9|-9 5 ) reads an individual line of document data (column 2. lines 42- 
58 of Ogasawara). As can be seen from figure 3 of Ogasawara, each sensor is spaced apart from each 
other sensor. 

Boyd in view of Scott is combinable with Ogasawara because they are from the same field of 
endeavor, namely digital document scanning and digital processing of the resultant digital image. At the 
lime of the invention, it would have been obvious to a person of ordinary skill in the art to scan a plurality 
of scanning regions concurrently, each with a corresponding individual sensor element, as taught by 
Ogasawara. Thus, the first array of sensors taught by Boyd would read during t he second time period, 
along with the second array of sensors. The motivation for doing so would have been to be able to skip 
lines that do not contain non-blank image information (column 2, lines 49-52 ol'Ogasawara), thus 
providing greater speed of scanning and data acquisition (column 1 . lines 62-68 of Ogasawara). 
furthermore, at the time of the invention, it would have been obvious to a person of ordinary skill in the 
an to space sensor elements on each row (such as 9 r 9 5 ) apart from each other, as taught by Ogasawara. 
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In Boyd, this would result in the rows of sensor elements being spaced apart from each other. 
Additionally, Boyd shows sensor rows offset from one another (figure 2 of Boyd), but: the diagram is 
merely illustrative. The individual sensors (figure 2(35) of Boyd) have positions of centroicls of 
sensitivity (column 3, lines 1-5 of Boyd) which are themselves shown to be separate. So. the actual 
sensing is performed in the system taught by Boyd at positions which are separate from one another. 
Thus, physically separating the sensor elements merely requires that the elements be fitted so that they do 
not touch, but maintain the same positions of centroids of sensitivity. Therefore, the similarities between 
the optical properties of the system of Boyd and the physical properties of the system of Ogasawara 
would have suggested to one of ordinary skill in the art at the time of the invention to space the sensor 
rows of Bovd apart from one another, as per the teachings of Ogasawara. Therefore, it would have been 
obvious to combine Ogasawara with Boyd in view of Scott to obtain the invention as specilied in claims 
I 5 and 17.. 

Further regarding claim 15: The apparatus of claim 1 7 performs the method of claim 15. 

Regarding claims 16 and 18: Boyd discloses means for sorting data from the first and second 
arrays of sensors to assemble image data (figure 5(60,62,64) and column 4, lines 7-15 of Boyd). 

Regarding claim 21: Boyd discloses a circuit (figure 5 of Boyd) adapted to sort a plurality of 
staggered image signals from the m rows of sensors ( figure 5(60.62.64) and column 4. lines 7-15 of 
Boyd). 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Boyd (US Patent 
6,166,831) in view of Scott (US Patent 6,928,195 B2), Ogasawara (US Patent 4,409,625), and Teeter 
(US Patent 4,451,030). 

Regarding claim 3: Boyd in view of Scott and Ogasawara does not disclose expressly that the 
motor comprises a step motor. 

Teeter discloses a scanner with sensing elements which are driven by a step motor (figure 3(84) 
and column 3, lines 49-51 of Teeter). 

Boyd in view of Scott and Ogasawara is combinabie with Teeter because they are from similar 
problem solving areas, namely the mechanical control of sensing elements in a digital scanner. At the 
lime of the invention, it would have been obvious to a person of ordinary skill in the art to specifically use 
a step motor, as taught by Teeter, in the scanner taught by Boyd in view of Scott and Ogasawara. The 
suggestion for doing so would have been that a step motor is a useful type of motor to control with 
stepped electrical driving pulses (column 4, lines 46-51 of Teeter), such as also taught by Boyd (figure 3 
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of Boyd). Therefore, it would have been obvious to combine Teeter with Boyd in view of Scott and 
Ogasawara to obtain the invention as specified in claim 3. 

6. Claims 5-6, 8 and 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Boyd (US Patent 6,166,831) in view of Scott (US Patent 6,928,195 B2 ), Ogasawara (US Patent 
4,409,625), and Shimizu (US Patent 5,777,308). 

Regarding claims 5 and 22: Boyd discloses a motor (column 2, lines 44-46 of Boyd); and a 
charge coupled device (column I , lines 11-12 and column 2, lines 42-44 of Boyd) comprising m rows of 
sensors spaced a distance from each other (figure 1(18) and column 2, lines 47-52 of Boyd), wherein (he 
motor is adapted to move (column 2, lines 44-46 of Boyd) during an exposure time (column 2, lines 52-' 
56 of Boyd) a distance substantially equal to a width of one row of the sensors at a speed equal to the 
width divided by an exposure time (figure 3 and column 3. lines 1 6-20 of Boyd). Row 30 is read when 
signal A (figure 3(54) of Boyd) is high and row 32 is read when signal B (figure 3(56) of Boyd) is high 
(column' 3. lines 16-20 of Boyd). Moving either the sensor or the paper in a scanner system (column 2. 
lines 44-46 of Boyd) inherently requires some form of motor. Since sensor reading is performed in equal 
times for each row (figure 3 of Boyd), then said motor mo\ es ai: a constant speed. The high signal time of 
the waveform of either row (figure 3(54,56) of Boyd) is the exposure time for the associated row. Given 
the very basic and well-known equation {speed} = {distance}/ '{/ iirie} , it is therefore demonstrated that 
the motor moves a distance equal to a width of one row of the sensors at a speed equal to the width 
divided by an exposure time, or {speed} = W x /(/, - /, ) = W 2 /(/, - /, ) (figure 3(54,56) and column 3. 
lines 16-20 of Boyd). 

Boyd further discloses that (m + l) rows of the sensors (figure 2(30,32) of Boyd) are adapted to 
scan m document portions (column 3, lines 1-9 of Boyd) during the exposure time (column 3. lines 1 6-20 
of Boyd), for a resolution increase of (m + 1) (column 3, lines 1 1-1 5 of Boyd (in = l)). By staggering 
the image signals of two rows (column 3, lines 7-12 of Boyd), the resolution is doubled (column 3, lines 
1 1-15 of Boyd). 

Boyd does not disclose expressly moving the motor a distance substantially equal to m/(m -H ) 
limes the width of one row of the sensors at a speed substantially equal to m/{m + l) times the width 
divided by the exposure time; using m rows of sensors (for a resolution enhancement of (m + l)) to 
concurrently scan during the exposure time; that each of said m document portions are not adjacent to any 
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other of said m document portions; and that each row of sensors is spaced apart from each other row of 
sensors. 

Scott discloses scanning m document portions (the individual portions of figure 4(420) of Scott), 
wherein each of said m document portions are not adjacent to any other of said m document portions 
( figure 4(4 1 0); and column 4, lines 44-45 and lines 49-52 of Scott). Each nutating position that is 
scanned (figure 4(402-408) of Scott) is interlaced with each other to produce a higher-resolution image 
(column 4. lines 44-52 of Scott). The individual document portions scanned for each nutating position 
are therefore not adjacent to any other document portions in said nutating position. 

Boyd and Scott are combinable because they are from the same field of endeavor, namely 
increasing the resolution of scanned digital image data by staggering the scanning positions. At the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to use the interlacing 
pattern taught by Scott instead of simply staggering the pixels, as taught by Boyd. The motivation for 
doing so would have been that the interlacing pattern taught by Scott allows for a greater lev el of 
resolution increase (column 4, lines 40-44 of Scott). Therefore, it would have been obvious to combine 
Scott with Boyd. 

Boyd in view of Scott does not disclose expressly moving the motor a distance substantially equal 
to 07/(7/7 + l) times the width of one row .of the sensors at a speed substantially equal to /;?/(/?? + l) times 
the width divided by the exposure time; using m rows of sensors (for a resolution enhancement of 
[m + l)) to concurrently scan during the exposure time; and that each row of sensors. is spaced apart from 

each other row of sensors. 

Ogasawara discloses scanning a plurality of lines of an original document simultaneously (figure 
3 and column 2, lines 42-49 of Ogasawara). Each line is scanned by an individual element (9 r 9 5 ) of the 
sensor (column 2, lines 42-49 of Ogasawara). 

Ogasawara further discloses that each row of sensors is spaced apart from each other row of 
sensors (figure 3 and column 2, lines 42-58 of Ogasawara). Each element (9 r 9 5 ) can itself be considered 
an individual sensor. Each sensor (9 r 9 5 ) reads an individual line of document data (column 2. lines 42- 
58 of Ogasawara). As can be seen from figure 3 of Ogasawara. each sensor is spaced apart from each 
other sensor. 

Boyd in view of Scott is combinable with Ogasawara because they are from the same field of 
endeavor, namely digital document scanning and digital processing of the resultant digital image. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art to scan a plurality 
of lines simultaneously, each with a corresponding individual sensor element, as. taught by Ogasawara. 
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each of" said individual sensor elements respectively corresponding to each of said (in H- 1) rows of 
sensors taught by Boyd since each element taught by Ogasawara scans an individual line. The motivation 
for doing so would have been to be able to skip lines that do not contain non-blank image information 
(column 2, lines 49-52 of Ogasawara), thus providinggrealer speed of scanning and data acquisition 
(column L lines 62-68 of Ogasawara). Furthermore, at the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to space sensor elements on each row (such as 9 r 9 5 ) apart 
from each other, as taught by Ogasawara. In Boyd, this would result in the rows of sensor elements being 
spaced apart from each other. Additionally, Boyd shows sensor rows offset from one another (figure 2 ol" 
Boyd), but the diagram is merely illustrative. The individual sensors (figure 2(35) of Boyd) have 
positions of centroids of sensitivity (column 3, lines 1-5 of Boyd) which are themselves shown to be 
separate. So, the actual sensing is performed in the system taught by Boyd at positions which are separate 
from one another. Thus, physically separating the sensor elements. merely requires that the elements be 
fitted so that they do not touch, but maintain the same positions of centroids of sensitivity. Therefore, the 
similarities between the optical properties of the system of Boyd and the physical properties of the system 
of Ogasawara would have suggested to one of ordinary skill in the art at the time of the invention to space 
the sensor rows of Boyd apart from one another, as per the teachings of Ogasawara. Therefore, it would 
have been obvious to combine Ogasawara with Boyd in view of Scott. 

Boyd in view of Scott and Ogasawara does not disclose expressly moving the motor a distance 
substantially equal to /77/(/77 + l) times the width of one row of the sensors at a speed substantially equal 
to m/(m + l) times the width divided by the exposure time: and using m rows of sensors (for a resolution 
enhancement of (m + l)) to concurrently scan (as taught by Ogasawara) during the exposure time. 

Shimizu discloses increasing the resolution of a scanner (column 3. lines 9-16 of Shimizu) by 
sampling at a particular angle (figure 3(42) and column 5. lines 26-28 and lines 39-45 of Shimizu). , 

Boyd in view of Scott and Ogasawara is combinable with Shimizu because they are from similar 
problem solving areas, namely the enhancement of scanner resolution. At the lime of the invention, it 
would have been obvious to a person of ordinary skill in the art to appl> various different angles to 
increase scanner resolution, as taught by Shimizu. than.the 45° angle between rows used for staggering in 
the system taught by Boyd in view of Ogasawara. Thus for a general case of a system taught by Boyd in 
view of Scott, Ogasawara and Shimizu, in rows of sensors would be used to scan during the exposure 
time, thus obtaining a resolution enhancement of (in + l) for certain specified angles. Further, in a 
general case of a system taught by Boyd in view of Scott, Ogasawara and Shimizu. the motor would 
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therefore move a distance equal to m/[m + l) times the width of one row of the sensors. Since, as has 
been demonstrated above in the system of Boyd in view of Scott and Ogasawara, the motor moves the 
sensors at a constant rate during the exposure time, the motor would therefore move a distance equal to 
m/{m + 1) times the width of one row of the sensors at a speed substantially equal to m/(m + l) times the 
width divided by the exposure time. The suggestion for doing so would have been that the system taught 
by Shimizu achieves through angled sampling a resolution smaller than a single pixel (column 3. lines 9- 
1 5 of Shimizu), which is also the goal of the system taught b\ Boyd (column 3, lines 11-15 of Boyd). 
Therefore, it would have been obvious to combine Shimizu with Boyd in view of Scott and Ogasawara to 
obtain the invention as specified in claims. 5 and 22. 

further regarding claim 5: The apparatus of claim 22 performs the method of claim 5. 

Further regarding claims 6 and 23: For a particularly selected angle for staggering, such as 45° 

( tan "'(l/l)) or 33.69° (tan"'(2/3)), usine. the svstem taiiQht bv Boyd in view of Scott, Otiasawara and 
Shimizu as discussed above in the arguments regarding claim 5, the spacing distance between the rows of 
sensors will be equal to n times the width, wherein n is an integer equal to or larger than 0. 

Regarding claim 8: Boyd discloses processing and re-sorting a plurality of staggered image 
signals to obtain a plurality of image data (figure 5(60.62.64) and column 4, lines 7-15 of Boyd). 

Regarding claim 24: Boyd discloses a circuit (figure 5 of Boyd) adapted to soil a plurality of 
staggered image signals from the m rows of sensors (figure 5(60.62.64) and column 4, lines 7-1 5 of 
Boyd). 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Boyd (US Patent 
6,166,831) in view of Scott (US Patent 6,928,195 B2), Ogasawara (US Patent 4,409,625), Shimizu 
(US Patent 5,777,308), and Teeter (US Patent 4,451,030). 

Regarding claim 7: Boyd in view of Scott. Ogasawara. and Shimizu does not disclose expressly 
that the motor comprises a step motor. 

Teeter discloses a scanner with sensing elements which are driven by a step motor (figure 3CN4) 
and column 3, lines 49-5 I of Teeter). 

Boyd in view of Scott, Ogasawara and Shimizu is combinable with Teeter because they are from 
similar problem solving areas, namely the mechanical control of sensing elements in a digital scanner. At 
the time of the invention, it would have been obvious to a person of ordinary skill in the art to specifically 
use a step motor, as taught by Teeter, in the scanner taught by Boyd in view of Scott. Ogasawara and 
Shimizu. The suggestion for doing so would have been that a step motor is a useful type of motor to 



Application/Control Number: 09/998,519 
Ait Unit: 2625 



Page 16 



control with stepped electrical. driving pulses (column 4, lines 46-51 of Teeter), such as also taught by 
Boyd (figure 3 of Boyd). Therefore, it would have been obvious to combine Teeter with Boyd in view of 
Scott, Ogasawara and Shimizu to obtain the invention as specified in claim 7. 
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